RU 2134405 CI' 
FOWMETER-GAS METER 

The invention may be used in designing apartment natu- 
ral gas meters. Auxiliary nozzles (4) are secured in the up- 
per part of the main nozzle branch pipe (22) in a direction 
opposite to the arrangement of main blades (5) mounted at 
varying angles relative to the radial and axial directions 
in line with profiled windows made in the cylindrical por- 
tion (23) of the turbine framework. Bearings (1) and (15) of 
the turbine rotation axle and magnets (2) and (14) interact- 
ing with magnets (3) and (13) mounted on tapered parts (11) 
of the framework are secured in bottoms (27) and (16) of the 
base and jacket (21) of the turbine. Auxiliary blades (19) 
made identically with the axial part of the main blades are 
positioned in spaces between the main blades and secured by 
peripheral edges in an external fastening ring (20) . The 
jacket (21) accommodates a hot-wire anemoresistive trans- 
ducer connected to an electronic transducer (8) to form sig- 
nals of the turbine rotational speed, gas temperature and 
convective intensity of power dissipation for subsequent 
calculation of the mass flow of gas in a microcontroller 
(9) . The invention makes it possible to increase the opera- 
tional reliability and accuracy of measurements. 
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(54) PACXOflOMEP-CHETHHK TA3A 

A57T~il3o6peieHiie "iZoxer 6mti> ncno^t30BaHo 
/ «Jin co3flaHHa KBapTHpHbix cneTHHKOB npHpoA- 
Horo ra3a no uacce. B sepXHeft vacrri naTpy6Ka 

(22) ocKOBHoro coima 3aKperuieHbi koiiojihh- 
TejibHHe corxna (4) BcrpeMHO HanpaajieHHio 
ycraHOBKH ochobhhx jionaTOK (5), ycraHOBJteH- 
hwx oTHOcHTCJifaHo paanajibHoro h oceBoro 
HanpaBJieHHii noa H3MeHHK>mHMHCfl yr/iaMH b 

CTBOpe npOCpMJIHpOBaHHHX OKOH, BbinOJlHeHHblX 



b L^iuiHimpHuecKOH nacTH (23) KapKaca 
xyp6HHKK. B AOHMinKax (27) h (16) ocHOBaHrra\ 
h Koxyxa (21) Typ6nHKH 3aKpeiL,ieHbi noflinHn- ; 

HHKH (1) H (15) OCH BpameHHS Typ6HHKH h; 

MarHHTM (2) h (14), B3anMoaefiCTByiomHe c- 
MarawTaMH (3) h (13), ycTaHOBJicHHbiMH na 
KOHHHecxHx Macrstx (11) KapKaca. AonoJiHH- 
T&nbHbie JionaTKH (19), Bbino^HeHHbie iweH- 

TH1HO OCeBOH ^aCTH OCHOBHHX JionaTOK, 

ycraHOBJieHH b npoMeasyricax Mejtyiy ochobhh-.' 
mh JionaTKaMK h 3aKpermeHbi nepwcpepHHHHMH' 
KpoMKaMH b Hapy»cHOM Kpene>KHOM KOTibue 
(20). B Koxyxe (21) ycraHOB^eH TepMoaHeMO-'. 
pe3HCTHBHMH rrpeo6pa30BaTe^ib, coeflHHeHHMfi c- 
a/ieKTpoHHbiM npeo6pa30B3TejieM (S) zjw (pop- ; 
MMpoBaroia CHiua/ioB no lacrroTe apameHHH > 
Typ6HHKH, TeMnepaType ra3a h kohbckthbhom ; 

HHTCHCHB HOCTH paCceHHHS MOEDtHOCTH 

nocjieayramero BunncjieHHa b MHKpOKOHxpoa- 
jiepe (9) Maccoeoro pacxona ra3a. H3o6peTeHne 
no3BOJiHeT noBbicHTb 3KcruiyaTau.no HHyio Ha- 

flOKHOCTb H TOMHOCTb H3MepeHK5I. ^~'3':n:Cp-JIbI.r 
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H3o6peTeHHe othocmtch k o6^acTn pacxo- 
AOMeTpMH m npeAHa3HaMeHo aab h3mcpchhsi 
cpaKTHMecKH M3pacxoflOBaHHoro npwpoAHoro 
ra3a no Macce b jfcmrainHO-6brTOBbix ycnoBHax. 
MoflHtpHxauHH ycTpoflcTBa moxho ncno.>ib30- 
saTb b 3HepreTHKe, npoMbinuieHHOCTH, Me«H- 
UHHe, np« HayMHbix HccxneaoBaHKHx. 

M3BecTHiie KOMMyHaJibHO-6HTOBbie CHemn- 
km ra3a tyianaHHo-flKacpparMeHKoro BHAa, 
HanpuMep, npoH3BOACTBa npeanpHsraa "Cnr- 
Ha-n" (r. 3Hrejibc), rojutaHn,CKOH <piipMH 
"Omranc" iuih (ppaHn.y3CKoii cpupMbi "Ojiohk" 
OTJiHHaioTCH HeaocraTOMHoii xoHHOCTbio h 
3KcrLiyaTan,HOHH0M HaAe>KHocxbio, noBMineHHbi- 

MH ra6apHTHb!MH H MeTajUEOeMKOCTHblMH no- 

Ka3axejiaMH. Ohh HMeiox 6onbume 
6ap0MeTpMMecKHe norpemaoCTH, t3K xax H3Me- 
paicnr pacxoA ra3a no o&beMy. 

npoTOTHnoM npea^araeMoro ycTpoftcxBa 
nBJiaercsi "PacxoaoMep-c^eTHftK ra3a turn 
»H3Koctm" no naTeHTy N 2077867 Pocchmckoh 
Oeaepamni c npHopnTCTOM ot 14.09.93 r. B 
stom pacxosoMepe-cwexmixe Hcno;ib3yexca pa- 
BHa-ibHO-oceBaa xyp6HHxa c jionaTxaMH h 
BepTHKajibHoii ocbro BpameHfta, Bbino/iHeHHOH 
b BHfle HaTaHyToii crpyHH c 3axperuieHHHMH 
Ha Heii KepnaMH, onnpaiomHMHCa Ha noflnmn- 

HHKH CKO^TbxeHHa, ycTaHOBJieHHblMH BO BTyjI- 

Ke, cBH3aHH0ft c Typ6nHKOM nocpencrBOM 
KOHiiMecKOH nacTH xapKaca. Knsi CTa6mnt3an.HH 
h aeMn4>HposaHHfl BpazneHna rypSMHxn oiyacaT 
KOHH^ecKaa *iacTb n ro6Ka, neMn<pHpyiomaa 
UHpxyjiauHOHHaa xaMepa. B uhjimhuphmcckoh 
Macra xapxaca BbinojiHeHH npocpmmpoBaHHbie 
no BucoTe oxHa, b crBope xotophx aaxperuieHH 
jiana-rKii nop, H3MeHSK5H(HMHca no bhcotc 
yrjiaMH no oTHOmeHHio k och BpameHHS r 
paanajibHOMy HanpaBJieHHio, c ochobhmm co- 

IUOM, o6pa30BaHHhIM KOKH4CCKOM MaCTbK) 

xapxaca h xojibnesbiM kohhicckhm naTpy6xoM, 
pacno^ojKeHHMM BKyxptt niuiKHapHfecKOK «a- 
cth xapxaca Typ6nHKH, a Taxace AonarcHHTejib- 

HblMM COmiaMH H AOnonHHT&nbHblMH 

^onaTxaMH, pacnojioaceHHbiMH b AeMncpHpyio- 
meii u,HpKyJiauHOHHOH xaMepe. PacxoflOMep- 
cmcthkk xaxxe coctoht h3 xopnyca c bxoahmm 
h bmxoakmm Kana^iaMH, Aetp^iexTopos, ocHOBa- 
hhji h xoacyxa *ryp6nHKH b bkac cTaxaHa-ae- 
Mndjepa c lepeAyromHMHca na3aMH-oxHaMH h 
crepXHaMH, b flOHwnixax KOTopwx npenycMOT- 
peKu oxHa fl-na npoxo^a ra3a. 

nporoTHny npncytn.it cneflyfOtuHe HeAocrar- 
kh. npH BecbMa HH3KHX pacxoAax ra3a 
(ncp«AKa 0,1... 0,01 m 3 /h) aapoAHKaMH'iecKHe 
cn.ibi, co3aaromne Bpamatomnii momcht, oxa- 
3H3aiOTca HCMe3aK)[ii,e MajibiMH aa c^eT kh3khx 
nepenaflOB naB,ieHnii Ha AQno^HMTejibHtix 
con.7ax if orpaHHweHHhix axTHBHHx njion^aAeH 



•5 4 

floncnHHTejibHbix JionaTOK. 3aMerHbie noTepn 
SHeprHH npH 3tom noaB^aioTca h 3a ciex 
uiyKTHpywmcro neHCTBna mejieft Me^yjy BHyx- 
peHHew xpoMKoii k>6kh h noBepxHocrbio 
KO^bueBOro narpy6xa ochobhoixi conna, a 
Tax>Ke Meayiy BHeniHeii xpoMKoii k>6kh m 
BRyTpeHHeft nOBepxHocrbro niuiHHApa-KOacyxa. 
yMeHbmeHHe sthx me^eH-3a3opoB npHBOAHT x 
CHHJxeHKio nepenaAa AaBjreHHfi Ha Aono^HH- 
TonbHHX comiax. IlosTOMy a3poAHHaMH^ecxHe 
chjih h MOMeHTbi cuji oKa3biBaiOTca conoCTa- 
BHMbiMH c cmiaMH TpeHHa m Hec6ajiaHCHp0BaH- 

HOCTH Typ6nHKH. Bee 3T0 npHBO«HT K 

yBeJiHueHHio HHXHero npeAe^a H3MepeHna. 
5KecTKne onopbi Ha xepHax b Hawa^bHOM 

H XOHeHHOM nOJIOSKeHHaX Typ6HHKH no BblCOTe 

orpaHHHHBaroT noJiHMH AHana30H jiHHCHHoro 
npeo6pa30BanHa pacxoHa ra3a b HacTory 
Bpan;eHHa Typ6nHXH, a Taxjxe H3-3a cymecr- 
BeHHoii HC/iHHeHHOCTH 3arpyflHHfOT peajiH3a- 
nnio xoppexnHH 6apoMeTpHMecxoft 

norpeniHocTH npa M3MepeHHH pacxoAa ra3a no 
Macce, xoTopaa mojkct AOCTHraTb HecxoJibKMX 
npoueHTOB. 

npeAJiaraewoe H3o6peTeHne penraer 33Aa«y 
yMeHbmeHHa HiiJKHero npeaejia H3MepeHna, Tew 
caMbiM no3BonaeT pacmnpnTb pa6oMHH Anana- 
3oh n3MepeHHa pcxoAa ra3a no Macce, 
cymeCTBeHHO noBHCHTb rouHOCTb k axcnjiyaTa- 
UKOHHyro HaAexHocrb. 

ITocTaByieHHaa 3aff.ava AOCTHraerca tcm, tro 
b npeA-naraeMOM pacxoAOMepe-CMeTHHxe ra3a 
AonojiHHTejn>Hbie comia pa3MemenH b BepxHeii 
Macro naTpy6xa BcrpeMHO HanpaB^eHHio ycra- 

HOBKM OCHOBHHX JIOnaTOX, C BO3M0aCHOCTbK> 

nepexpbiTna scex Aono,raHTeJiiHbix conw, 
xpOMe OAHoro, ummHApHHecKoii 4acrbro Aonoji- 
HeHHoro BepxHeii kohhhcckoh Macrbio xapxaca 
Typ6KHKH npn ee BpameraiH, Ha xohhhccxhx 
Macrax xapxaca, a Taxace Ha AOHHraxax 
KO»cyxa m ocHOBanna ycraHOB^eHbi c bosmox- 
HOCTbto pery^HpOBxn noaoxeHna xo^bqeBHe 
MarHHTbi, HaMarHHieHHbie b occbom Hanpasjie- 
hhh BCTpeMHO APyr OTHOCHTe^TbHO Apyra h 
o6pa3yKjmHe BepxHioro h hhxhkjk) napw 
MarHHTOB, ocb Typ6nHXH, na xoropoK aaxpen- 
Jien pery^iHpyeMHM AsycTopoHHHH ynop, noA- 
BemeHa Ha AByx ynopHo-onopHwx 
noAmnnHMxax, 3aKpenjieHHbix c BO3M0>KH0CTbio 
pery^npoBxn hx no^oxeHHii b AOHMraxax 
ocHOBaHHa h KOJKyxa, a oceBhie noAnntnHHXH 
cKoyrbxeHHa 3axpen^eHH Ha xohhwcckhx «*ac- 
Tax xapxaca. 

Typ6HHxa b BepxHeK nacrH coAep>KHT 
Hapy>KHoe KpeneacHoe xojibu.0, b xotopom 
3axpenjieHbi Aono^HHTCibHwe h ocHOBHue 
zionaTKH, pacno^oxeHHwe a paBHbtx npoMexyT- 
xax M&>xay ochobhhmh h noBTopajoinne (popMy 
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hx BepxHeii MacTH, pacnojtojxeHHOH b xpenex- 
hom KOJibue, npocpmib BbinyxjiocTH vtacTH 
ochobhoh JionaTKH b ccmchhh ruiocxocrbio, 
nepnemiHKyjiHpHOH och BpameHna Typ6HHxn, 
Ha ypoBHe BepxHero cpe3a npocpHJinpoBaHHoro 
OKHa HMeeT sjuiHncoBHjiHyK) cj)opMy c yBejiH- 

MeHKblM 3KCUeHTpHCHTeTOM nO OTHOUieHHK) K 

ApyrriM HaCTHM ochobhoh jionaTKH , xopfla 
BbinyKjiocTH o6pa3yeT c paaHajibHMM HanpaB- 
jieHHeM yroji ycraHOBKH jionaxxH = 10.. .25°, 
OTCiHTaHHbiH b npoTHBonojioxnoM BpameHHio 
Typ6nHKH HanpaBJieHHH, a b ofijiacTK hm^khch 
xpoMKH jionaTKH - 5... 15°, pa3BepxKa Ha 

IUIOCKOCTb npOCTpaHCTB6HHOM KpHBOH JI060BOH 

xpoMKH ochobhoh jionaTKH HMeeT cpopMy 
rHnep6cuiM c iuiaBHMM nepexoAOM b o6.rcacrH 
Bepxaero cpe3a npocpmrapoBaHHoro oxHa ot 
hhjkhch no BepxHeii ^acra jionaTKH npH yrjie . 
y Me>Kfly KacaTejibHHMH b Tonxax nepeceneHHa 
ranep6ojibi c hhjkhch h sepxHefl KpoMxaMH 
jionaTKH . He MeHee 160°. 

TepMoaHeMope3HCTHBHMH npeo6pa30BaTejib 
pa3MemeH b apoccejmpyiomeM 3amETHOM 
sxpaHe BH^a Tpy6xM BeHTypH, 3axpenjieHHOM 

CBOHM SJUIMHTHHeCKHM KOHCpy3opOM a na3y-0K- 

ne KOJKyxa Typ6nHKH Bcrpe^HO HanpaBJieHHio 
ycrraHOBKH flonojiHHTe/ibHoro conjia, a bhxoji 
TepMoaHeMope3HCTHBHoro npeo6pa30BaTejia co- 
ejjHHeH c sjiexTpoHHHM npeo6pa30BaTejieM, 
ocymecTB^asoiUHM pa3flejieHne cnrHajia repMo- 
aHeMope3HCTHBHoro npeo6pa30BaTejia no nac- 
TOTe HMnyjibCOB f, hx mhtchchbhocth W h 
H3MeHeHHK> t) xeMnepaTyphi fljia nocjieayioinero 

BbHiHCJieHHa B MHKpOKOHTpOJUiepe MaCCOBOrO 

pacxo.ua Gm ra3a b cootbctctbhh c ajrropHT- 
mom: 

k (1+A#) 

G = -i° ■ f, 

1+k w" 

2 

rae kio, k2, A h v- nocroaHHbie bcjihuuhh. 

rTocTOHHHbie BejiHMHHbi orrpeflCJiaiOTca Ha 
ocHose npcmefleHHa MHorocfiaKTopHoro axcnepH- 
MeHTa H3 ycnOBHH MHHKMajibHOH fliicnepcHH 
norperaHOCTeii fljia 3aflaHHbix SKCruiyaTaiiHOH- 
hmx Tpe6oBaHHH. 

CymHOCTb H3o6peTeHHsi pacKpbiBaerca Ha 
4>nr. I ...5, r«e: 

cpnr. 1 - cxeMa pacxoAOMepa-c^erMHxa ra3a; 

cpwr. 2 - 3CXH3 y3Jia Typ6wHKH (bhjj cocxy); 

(pur. 3 - 3CKH3 y3Jia Typ6HHKH (bha 
CBepxy) ; 

tpnr. 4 - pHcynox ochobhoh jionaTxu; 

(pwr. 5 - flHarpaMMa pacnpeacieHHa 
cocTaBjraiomHX chji BflOJib och BpameKiix 8 
3aBHCMMOCTH ot oceBoro ncoTOxeHHa TypoaHKH. 

3aecb: 1 - hhjkhhh ynopHo-onopHbiii 
noauiwnHHK; 2 - hhxhhh HenoflBiixHuft 
MaraHT; 3 - hh>khhh noflBH>KHbiH MarHKT; 4 - 



AonojiHHTonbHoe coruio; 5 - ocHOBHaa jionaTKa 
Typ6HHKH; 6 - xopnyc pacxo«OMepa; 7 - 
TepMoaHeMope3HCTHBHbiM npeo6pa30BaTenb; 8 - 
3JieKTpoHHbiH npeo6pa30BaTejib; 9 - MHxpoxoH- 
Tpojuiep; 6-10 - cueTMHx; 11 - HHraaa h 
sepxHstn KOHHMecxne wacrH xapxaca Typ6HHKH; 
12 - flBycropOHHHH ynop; 13 - BepxHHH 
noflBH^CHHM MarHHT; 14 - BepxHHH HenoflBH*- 
hmh MarHHT, 15 - BepxHHH ynopHO-onopHUH 
noflmnnHHK; 16 - aOHbimxo xoKyxa y3^a 
Typ6HHxn; 17 - ocb Typ6nHKH; 18 - BepxHHii 
noamHnHHK oceBoro cxo^b>xeHHfl; 19 - flonoji- 
HHTe^ibHaa ^tonaTxa; 20 - napyscHoe xpene«jioe 
xo^bi;o; 21 - Ko>xyx y37ia Typ6HHKH; 22 - 
KOJibueBoii naTpy6ox; 23 - nmiHHflpH^ecxaa 
nacTb xapxaca ryp6HHKH; 24 - KOHHMecxaa 
io6xa xapxaca Typ6HHKn; 25 - aeMncpHpyromas 
xaMepa; 26 - ocHOBaHHe; 27 - aohhiuko 
ocHOBaHHa; 28 - hhjkhhh noflmHnHHK oceBoro 
cxo^baceHHa; 29 h 30 - jio6oBa« h nepncpe- 
pHHHaa KpOMXH OCHOBHOH jionaTKHj 31 - 
nepeflHHH cpe3 oxHa; 32 h 34 - sepxHaa h 

HHJKHaa KpOMXH OCHOBHOH JIOTiaTXH; 33 - 

npocpnuiHpoBaHHoe okho; 35 - uan<pa och; 36 

- BepxHaa xpoinxa flonoJiHHTejibHofi ^onaTxn; 
37 - ceiieHHe jionaTKH Ha ypoBHe BepxHero 
cpe3a oxna; 38 - jiHHua MaxcHMajibHOH 
BbinyxjiocTH; 39 - BbrayxjiocTb ("cnHHxa") 
ochobhoh JionaTKH j 40 h 41 - BepxHaa h 
HH«Haa yacTH ochobhoh ^onaTKH; 42 - xopua 
BbinyxnocTH ochobhoh JionaTKH; pi h p2 - 
flaBJieHne ra3a Ha Bxoae h Bbixoae; cut - 
Kacrora Bpan^eHHa Typ6HHXH; e - cnrHa/i 
TepMoaHeMope3KCTHBHoro npeo6pa30BaTejia; f h 
W - lacTOTa HMnyjibcoB h KOHBeKTHBHaa 
cocTaBjiaromaa hhtchchbhocth pacceHBaHHa 
mod^hocth TepMoaHeMope3Hcropa; hx, hH h hK 

- TeKymee, Ha^ajibHoe h KOHeMnoe nojio«eHHe 
Typ6HHKH BflOJib och Bpani;eHHa; Gm - cnraaji 
pacxoaa ra3a no inacce; $ - yroji ycraHOBKH 

JIOnaTKH; 6 H 1 - BblCOTa H flJIHHa xopah 

BbinyKJiocTH 42 h 39; P, P a , Pn h P m - 
cyMMapHaa, aspoflHHaMHiecKaa, no/xbeMHaa h 
MamHTHaa cocTaBJiaiomHe chji, HanpaBJieHHUX 
BBepx; F, F a , F M h F n - cocraBjiaioinHe 
cyMMapHOH, aapoAHHaMHiecxoH, MaraHTHoii h 
chjih npHTaxeHHa k 3eMjie, HanpaajieHHwe 

BHH3. 

Ha (pHr. 1 npHBeaeHa cxeMa pacxoaoMepa- 
c^erMHxa ra3a, kotophh coctoht H3 xopnyca 

6 C BXOflHWM H BblXOflHbIM xaHajiaMH, 

coaepxamHMH 3l1ihhthhc cerxH-cpHJibTpbi h 
flecpJiexTOpbi (Ha cpwr. I He noxasaHH), 
paAnajihHo-oceBOH Ty p6 hkkh c BepTHxajibHoii 
ocbio 17 DpameHiia Ha uancpax 35 ((Jjht. 2) b 
ynopHO-onopHwx nofluiHnHHKax I h 15. Ha 
och 17 3aKpenjieH ABycTOpOHHHfi ynop 12. 
Typ6HHxa coctoht H3 a»:ypHoro xapxaca, 
Bioiiowaiomero u.HJiHHflpnMCCKyio nacrb 23, 
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BepxHKJiO H HKJKHKN0 KOHHfeCKHe 13CTH II, a 

TaKxe KOHHMCCKyio io6Ky 24 h HapyjKHoe 
KpenexcHoe KOJibu.o 20. Ha KpeneacnoM KOjibu,e 
20 h io6Ke 24 3aKpermeHbi npocpHJiHpoBaHHbte 
ocHOBHue nonaxKH 5 b crBope npocpHJHiposaH- 
Hbix okoh 33 (cjpHr. 2), BbinoJiHeHHbix b 
UiuiHimpKHecKOH qacTH 23 Kapxaca. Ilpw sxom 
KacaxevibHaa k jio6oboh kpomkc 29 ochobhoh 
jionaTKH 5 npoxoawT Baojib okh3 33 (cpiir. 2) 
napajuiejibHO KacaxejibHOii k nepeaneMy cpe3y 
31 OKHa, pa3flejissi rmomanb oKHa Ha ABe 
oflKHaKOBhie MaCTH. A cyMMapnaa ruiomaflb 
Bcex okoh 33 ,«oji>KHa cocxasjiaxb He MeHee 
Merupex naTbix imomaflH npoxoaHoro ce^ieHHa 
BxoflHoro KaHajia. Ha KpenejKHOM KOJibije 20 
3aKperuiaiOTca h nonoJiHHx&nbKbie jionaTKH 19. 
BHyxpH UHJiHHflpiiMecKoii nacxn 23 KapKaca 
Typ6nHKH (<pm\ 1) o6pa30BaHo ochobhoc 
cormo, co3flaHHoe KOjibueBHM naTpy6KOM 22 h 
HH^Heii KOHH-jecKOH qacTbio 11 KapKaca 
Typ6HHKH. B BepxneH nacxH naTpy6Ka 22 
ycraHOBJieHM aonanmixejibHbie comia 4 noa 
yraaMH 25.. .45" (b 3aBHCHMocxH ot xpeSoBaHMH 
rexHuvecKoro savanna) OTHOCHT&nbHO paanajib- 
hoto HanpaBneHwa h 60.. .80° oxHOCHxeabHO och 
BpameHH» ryp6HHKn. Tlpit sxom b cooTBerCTBHH 
c hhcjiom nonaTOK 5 h okoh 33, hx 
npoTiUKeHHOCTbK) (mnpHHOK) Bbi6npaeM «hcjio 
h "nporsiaceHHOCTb" BnaawH (rae3fl-yray6jie- 
hhh) ycrHHOBKH con&ri. Ecjih Typ6icHKa 
conepsMT nHTb ochobhhx aonaxoK, xoraa 
o,eaecoo6pa3Ho ycxaHOBHxb ceMi aonoaHHTevib- 
hhx conea (xeJiaTejibHo BM6paTb Henexnoe h 
HeKparHoe toctio). Toraa np« oahom noaHOM 
noBopore typ6hhkh nocaeaosaxeabHO iiobto- 
pwxca 5*7=35 *iepeayioin,HXca (nepeKpecTHbix) 
coctoshhh h Ka»moe cocToaHne oxsaTHT yro/i 
b 360* : 35 = 10*18'. B nepnoa HacxymieHHa 
Kaxaoro cocToaHwa TOJibKO oaho aononHHxejib- 
Hoe coiLno 4 oKaxcexca oTKpuxbiM okhom 33 c 

OCHOBHOH TIOnaXKOH 5 Typ6HHKH, a Bee 

ocrajtbHtie aono.riHHxe.7ibHHe coima 6yayT 
nepeKpbiTbtMH umiHHflpHwecKOH wacxbio 23 
KapKaca. TeM caMWM, b pescime Majihix 
pacxojoB ra3a HHxeHCHBHoCTb crpyH OTKpbiToro 
conaa cymecTBeHHo yBeaHiHBaexcs. EcxecTBeH- 
ho, Heo6xoaHMO npeaycMOTperb aoaxHoe 
nepeKpwrHe ynoMHHyxbix 35 coctoshhh 3a cnex 
BbiSopa niHpHHbi okoh h "nporajKeHHocTH" 
snaniiH (rHe3fl-yrjiy6^eHHH) aonoaHHxeabHbix 
conea, hto no3Bo^aer HcmnottiTb "MepTBoe" 
cocToaHMe xyp6wHKH. 

Ha KOHHMecKHX uacrax 1 1 KapKaca 
ycTaHOB.ieHbi oceBue noamnnHHKH 18 h 28 
CKO/ibxeHMa, no3Bo^aiomHe nepeMemaTbca xyp- 
ohhkc Bflonb och BpameHHa. C uejibio 
o6ecneMeHHfl ^hhchhocth xapaKxepHcrHKH h 
CHHJKCHHJt Harpy3KH Ha ynopHO-onopHbie noa- 
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innnHHKH 1 h 15 Ha kohhucckhx Hacrax 11 
ycxaHOB^eHbi noflBH>KHbie hhmhh h BepXHHH 
MMHwaxjopHwe Koyibuesbre MaraHTM 3 h 13, 
Bwno^HeHHbie H3 BbicoKOKoapuHTHBHbix Maxe- 
pwajioB (HanpwMep, HXB, caMapHH- Ko6ajibX, 
cpeppHx 6apHa). 3xh MaranTM 3 h 13 
B3aHMoaeficxByiox nonapHo c HenoflBHacHbiMH 
KOjibueBbiMH MarHHxaMH 2 h 14, ycraHOBaeH- 
hhmh Ha flOHbimKe 27 oCHOaaHHa 26 h 
HOHbiniKe 16 KO«yxa 21 y3Jia xyp6nHKH h 
HaMarHHMCHHMMH BCTpeuHO, KOMneHCHpya cnjry 
xajKecxH xyp6HHKH npn secbMa Majibix pacxo- 
aax h aapoflHHaMMHecKyio nonteMHyio cmiy 
npH 6oabniHX pacxoflax rasa. TpaexxopHH 
ABH»ceHHa noxoKa ra3a Ha (pnr. 1 npeacxaBaeHa 

nyHKXHpHHMH JIHHHaMH. 

Ha (pHr. 1 noKa3aH y3eji xepMoaHeMope3H- 
cxHBHoro npeo6pa30Baxejisi 7, CHaGaceHHbift 
flpoccejiHpyramHM 3KpaHOM BHaa xpy6KH BeH- 
xypn, Koxopbiii coaepacHx KOH(py3op (Haya^b- 
Haa Macxb) h AH(pcpy3op. KoH<py3op BbinonHeH 
3JuiHnTH 4 ecKMM h 3aKperuiaexca b na3y-OKHe 
Koxyxa 21 y3^a xyp6wHKH BCxpeiHo HanpaB- 
jicnuio ycTaHOBKH flonojimxejibHoro coiwa 4, 
no3BOJiaex BoenpHHHMaxb Heo6xoflHMyK) nacxb 
Z(BH?Kynie!X)ca noxoxa raaa aa cweT CTpyn, a 
xaKJKe 3a cueT OT6pacbiBaeMoro ochobhhmh 
yionaxKaMH {"BeepHMfi" 3<pcpeKx) noxoKa, or- 
(pHJibxposaTb (npoHHTerpHpoBaxb) h HanpaBHXb 
hotok ra3a Ha pa3orpexoe pa6oiee xejio 
xepMoaHeM0pe3Hcxopa. Tlpn sxom cbaaaroxca 
ycnoBHa, npn Koxopbix KOHBeKXHBHaa cocxaB- 
aaiomaa hhtchchbhocxh pacceHBaHHa xeruia W 
xepMoaHeMope3HcxopoM OKa3usaexca nponop- 
u,HOHajibHoft MaccoBOH ckopocxh noTOKa o6re- 
KaHHa pa6oyero xeJia, x.e. npoK3BCaeHHio 
ruioxHocxH ra3a Ha ero oobeMHyro cKopocxb 
(pacxofl). Ilo3TOMy napaMexpbi cHrnajia £ 
TepMoaHeMope3HCXHBHoro npeo6pa30Baxe^a ot- 
paxaiox nacTOTy Bpamenwa cut Typ6nHKH, 
ruioxHOCTb p, a xaKxce xeMnepaxypy ra3a T. 
y«iKXbiBaa Majiue ra6apHXbi, He3HaHHxe^bnoe 
3Hepronoxpe6aeHHe h flocxaxouHyro npocxoTy 
pa3H&neHHa napaMeTpoB CHi-Hajia £ xepMoaHe- 
Mope3HCxHBHoro npeo6pa30Baxejia 7, mojkho 
yxBepjKjaxb o BecbMa H3amHOM pemeeHH 
3aR2HTi KOppeKiiHH GapoMerpHvecKOM h Tewne- 
paxypHOH norpemHOCxH, ito pea7iH3yexca b 
ayiexTpoHHOM npeo6pa30saTe^ie 8 h mhkpokoh- 
xpo^nepe 9 c BbixoaoM CHraajia G M , nojjaBae- 
Moro Ha cnerwiK 10 cpaKXH^ecKH 
H3pacxoaoBaHHoro ra3a no Macce. 3tox CHrHaji 
Gm BBOjHxca h b CHcrreMy ueKxpayiH30BaHHoro 
noKBapTHpHoro Kouxpo^a noTpe6jieHHa ra3a 
(na tp Hr - 1 CHCTCMa He noKa3aHa). Ha cpHr. 2 
npHBeneH 3CKH3 y3;ia xypoiiHKH, bha c6okv, c 
pa3pe30M no oceBoft ;1hhhh AA (cpHr. 3). ZLxa 
HamajiHOCTH H3o6pa»ceHHa OKHa 33 c ochobhoh 
^onaxKofl 5 npoBeaeH flono.iHMxejibHbiii BbiptiB 
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wacTH hhxchch kohhmcckoh MacxH 11. Typ6HH- 
Ka HaxoaHTca b hh^khcm KpaimeM no^io^ceHHH, 
T.e. BepxHHH noauiHnHMK oceBOro CKOJibJKeHHa 
18 cuaHT Ha flBycropoHHeM ynope 12. OcHOBHaa 
jionaxKa 5 Kpenwxca k kohhhcckoh k>6kc 24 
h Hapy^KHOMy Kpene?KHOMy KOJibity 20 TypSnH- 
km xaKHM o6pa30M, mto6h Kacaxe/ibHaa k ee 
jio6oboh KpoMKe 29 npoxoflmia napajuie/ibHO 
KacaTejibHoft k nepeAneMy cpe3y 31 OKHa 33 
h OKa3anacb 3anoftnHU,o c u,KJiHHApHHecKOH 
^acTbio 23 icapicaca b crBope okhs 33, o6pa3ya 
yron 9... 18° oxHOCHxejibHo och BpameHHa 17 
vum o6pa3yK>meii muiHHApHyecKOH wacxH 
Kapxaca xyp6HHKH, a ruiomaAb OKHa 33 
aejiMJiacb npHMepao Ha OAHHaKOBbie "iacxa. 
HnjKHsa KpoiuKa 34 ochobhoh JionaxKH 5 
CKperaiaexca c k>6koh 24 KapKaca. B npowie- 
xcyTKax Me»my ochobhhmh jionaxxaMH ycxa- 
HOB/teHH z?ono^HHxe^bHbie .ronaxKH 19, 
noBxopaiomHe cpopMy BepxHen nacxn 40 (<pnr. 
4) ochobhoh JionaxKH 5 h CKperuieHHbie c 
rniTiHHApHuecKOH lacTbio 23 xapKaca, a xaxace 
nepHcpepHHHoii qacxbio c BHyxpeHHefi noBepx- 
Hocxbio Hapy>KHoro KpenejKHoro Ko/ibua 20. 

Ha <pHr. 3 npeACxaBJieH bha CBepxy 
ynpomeHHoro 3CKH3a y3/ia xyp6nHKH nnsi 
CJiyiaa ycxa hobkh naxH ochobhmx 5 h naxH 
AOno^HHxe/ibHbix 19 jionaTOK. npH sxom 
BepxHHe 32 kpomkh ochobhhx 5 h hhjkhhc 
kpomkh AonoJiHHx&ra>Hbix 19 jionaxOK H3o6pa- 
»ceHbi cxeMaxH^Ho coBnanaioinHMH kphbhmh 
JIHHH2MH. J\na. HarjtHAHOcxH H3o6pa>seHHa 
BepxHeii 32 h hhskhch 34 kpomok AByx 
coceAHHx ochobhwx jionaxoK 5 Bbino^neH 
BbipbiB Aono^HHxejibHOH JionaxKH 19, Bepxaoa 
KpoMKa 36 Koxopoft ocxaBJieHa. Ha cpur. 3 
nyHKXHpHOH kphboh jiHHHCH 37 noKa3aHa 
BwnyKJiocxb b ceMeHHH ropH30HTajibHoii imo- 

CKOCXblO OCHOBHOH JIOIiaXKH 5 H3 ypOBHe 

BepxHero cpe3a OKHa 33 ((pnr. 2), a xaK»ce 
yroji jS oxioioHeHHH xopAH BbinyjoiocxH 
npocpmia oxHOCHxejibHo paAHajibHoro HanpaB- 
AeHHA. CxpejiKoii cot noKa3aHa nojioacwxejibHaa 
MacTOxa BpameHHa xyp6HHKH (npoxHB ^acoBOH 
cxpe^KH). 

Ha (par. 4 npeAcxaBJien pncynoK ochobhoh 
jionaxKK 5 c jio6oboh (nepeAHeft) kpomkoh 29 
h nepncpepHHHOH (xboctoboh, 3aAHeii) kpomkoh 
30, Koxopwe npoxoAax no npocxpaHcxBeHHOH 

KPHBOH JIHHHH, 6/1H3KOH K JieBOH BHHXOBOH 

cnHpajiH, c H3MeHaiomeMca KpyxH3HoA noAbeMa 
no rHnep6ojiHiecKOH 3aB hchmocxh . OcHOBHaa 
jionaxKa Bioiiowaex BepXHioro ("oceByio") 40 h 
hhjkhiofo C'paAMajibHo-oceByio") 41 qacxH, 
ycnoBHo pa3Ae-fieHHbte Ha pncyHKe nyHKxnpoM 
(ce^eHHe AA) na yposHe BepxHero cpe3a OKHa. 
OopMy BepxHeii wacrH 40 ochobhoh jionaxKH 
nOBxopaer AonojiHHxejibHaa ^onaxKa 19 (cpHr. 
1). Hmxhsr KpoMKa 34 ochobhoh ^onaxKH 
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CKpeanaexca c k>6koh 24 KapKaca. JIonaxKa 
BwnoJiHeHa npcKpHjmpoBaHHOH (Bbinyioio-Bor- 
Hyxoii) oTHocHTejrbHo paAHa^bHoro m oceBoro 
HanpaB^ieHHa, npw sxom "paAHajibHO-oceBoii" 
npocpHJib BbinyKJiocxH HacxH ochobhoh jionax- 
kh, pacnojio^ceHHOH Ha yposHe BepxHero cpe3a 
npotpHJiKpOBaHHOro OKHa 33 b UHJiHHApwiiecKOH 
lacra KapKaca 23 xyp6HHKH (cpnr. 2), b 
ce^eHHH ruiocKocxbra A-A, nepneHAHKyjiapHofi 
k och BpameHHa xyp6wHKH 17, HMeex 
3AJinncoBHAHyio cfropMy c yBejiH^eHHHM skc- 
uenxpHCHxexoM no oxHomeHHio k flpyniM 
iacxaM ochobhoh yionaxKH. CooxHoraeHHe 

AJIHHbl 1 XOpAbI 42 OCHOBHOH JIOnaTKH H BHCOXbl 

6 BbinymiocxH 38 AOCTHraex 4-x, a b ocxajibHOH 
uacxH - 7-MH. 

Pa3BepxKa Ha nnocKOCTb npocrpaHCXBeHHHX 
KpHBbix ^o6oboh 29 h nepHcpepHHHoii 30 
kpomok, a xaK«e BhinyjuiocxH 38 ochobhoh 
^onaxKH HMeex 4)opMy ninep6o^hi c xapaKxep- 
hhm ruiaBHWM nepexoAOM Ha ypoBHe BepxHero 
cpe3a OKHa ox "paAHanbHO-oceBoii" ao "occboh" 
MacxH npn yrjie y > 160° MejKAy KacaxejibHhiMH 
b xowKax nepeceMeHwa ranep6o^ c HHacHeft h 
BepxHeii KpoMKaMH jionaxKH 32 h 34. 

Ha cp Hr - -5 npeACxaB^eHa rnnoxexHHecKaa 
AHarpaMMa pacnpeA&tteHHa cocxaBjiaiomHX cyM- 
Mapnbix chji F h P, HanpaBjieHHbix b 
npoxHBOno^o«Hbie cxopoHH baojib och Bpame- 
HHa b 3aBHCHMocxH ot oceBoro HOJIOXeHMS hT 
xyp6HHKH ajis ycxaHOBHBraeroca pejKHMa pa6o- 
xbi, KorAa chjibi F h P B3anMHO ypaBHOBeraeHH. 
flwarpaMMa no3BOJiaex 6ojiee npocxo npoaHa- 
jiH3HpoBEXb pa6oxy pacxoAOMepa. FHnep6o/iH- 

tieCKHe 3aBHCHM0CXH MarHHXHHX chji F m h P m 

no3Bo/iaiox qacxHMHO KOMneHCwpoBaxb hcjih- 
HeHHocxH xapaKxepHCXHKH, cBS3aHHbie c aspo- 
AHHaMHwecKHMH oco6eHHOcxaMH cuoacHoro 
xeieHHa ra3a no KaHajiaM paAHajibHo-ocesoH 
xy p6iihkh , »ixo o6ecneiHBaex npHeM/ieMyio 
/iHHeapH3auHio xapaKxepncxHKH, cymecrBeHHoe 
pacmHpeHHe Awana30Ha h ynpomaex pemeHHe 
3aAaMH KoppeKUHH norpeiuHocxeH npn H3Mepe- 
hhh pacxoAa ra3a no Macce. 

HanpasjieHHbie BBepx a3poAHHaMH»iecKHe 
"noAbeMHbie" chjim P a h P n , o6pa30BaHHbie Ha 
jionaxKax 3a cnex abh«chh« noTOKa ra3a, a 
xaK>Ke 3a cnex nepenaaa AaB/ieHwa Ap - pi-p2 
Ha KOHHMeCKHx AHCKax KapKaca TypSaHKH npH 
Majibix pacxoAax, He oSecnenHBaiox >KejiaeMOH 
"«ecxK0cxH" xyp6HHKH, cjieAOBaxejibHo, He 
no3BOJtMKyr CHH3HTb AHcnepcHio norpemHocxH, 
B03HHKaK)meH 3a cnex "cyxoro" xpeHHa, 
CBa3aHHoro c cmioii F n npHxaaceHHa xyp6HHKH 
k 3eMJie, a xaKace cocxaBjiasomHMH chji 

Hec6ajiaHCHpOBaHHOCXH H B03MO>KHbIMH BHeiU- 

hhmh B03AeHCXBHaMH. Bee 3XO o6ycnoBmio 
Heo6xoAHMocxb BBeaeHHa MarHHTHoro noAaeca 
c '-nOAbeMHOH" CH/ioft P M , na cpoHe Koxopoft 
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yjjaeTca 3aMe™o CHH3HTb aticnepcMio norpeui- 
hocth npn TmaTarctHoft pery^MposKe no-rcoxce- 

HHS OTHOCHT&HbHO "MOlLlHOrO" HHJKHerO 

HenoflBHJKHoro Mamma 2, He CMOTpa Ha 
HCKOTopoe CHH«eHHe "jKecrKOCTH" Typ6«HKH 
(KacaTejibHaa k kphboh P(h-r) noaTBep;xaaeT 
HH3Kyro MyBCTBHTejibHocTb ch/im P no nepeMe- 
ineHHio hT, ho OTHOCHTeJibHaa iiyBCTBHTejib- 
HOCTb dP/ (Pdhx ) OKa3biBaeTca, npneMJieMoft) . 
npH HCKOxopoM nosbirncKHii pacxoaa ra3a 
">KeCTK0CTb" Typ6HHKH 3aMerHo yBe/miiMBaeTca. 
Cmia F n npHTHJKeHHa (aeca) Typ6HHKH k 3eMjie 
k "OTrarrKHBafomaa" cnna P M BepxHeft napbi 
MarHHTOB 13 k 14 (cpHr. 1), a TaxjKe 
cocraB^sioinaa cmjim aspoanHaMHwecKoro ae- 
Mn<pnpoBaHHa (TopMosceHHa) , BoaHHxajomaa 3a 
ckct spameHHa wt ryp6HHKH h HejiHHeiiHO 
CBS3aHHaa c riO-no>KeHHeM trr, HanpaBJieHM 

BHH3. 

Ilpia 6ojibinHX pacxoaax ra3a cyMMa 
cocraBJiaiomHX noabeMHbix h aapoflHHaMHMe- 
ckhx chji (P n + Pa) 0Ka3HBaerca aocraTOiHo 
6ojibmOH h Bbi3biBaex HeaonycrKMyto Harpy3xy 
Ha BepxHKft ynopHO-onopHbiH noamHiiHHK 15 
(<pnr. 1), a xaxjKe HejiHHeitHOCTb xapaxxepH- 
cthkh pacxoAOMepa. Hcno;ib30BaHHe napw 
MarHHTOB 13 h 14 b BepxHew Kt h b xpaftHeM 
hK nojioxceHJtH Typ6HHKH no3B0jiaex n36e>Kaxb 
ynoMaHyTbix HeaocxaxxoB. CyMMa F arax 
cocraBJiaiomHX cmi HejiHHSMHO 3<ibhcht ot 
no/tojKeHHa hr Typ6HHKH, Ha HanajibHOM 
yMacTxe Kpwsaa F(hx) noaxBepsmaex He6ojib- 
rayK) wyBCTBHTeJibHocrb ("jxecxxocxb") , a npH 
yse^HHeHHH pacxoaa ra3a nyBcxBHTejibHocxh 
noBMmaeTca ao Heo6xoa«Moro ypoBHa, mto 
onpeae^aeT HOCTaxoHHO xopomyto ycTOHHHBOcxb 
h CTa6mibHOCTb noJioxeHHa hT xyp6HHxn b 
pa6oTe. KpHBaa FOrr) b h3bccthoh creneHH 
onpeae/ixex h 3aBHGHMOCTb kohbckthbhok 
coctaB^aiomeH hhxchchbhocxh o6xexaHHs W 
ra30BMM noroKOM paSouero rejia repMoarieMO- 
pe3ncTopa, mto no3Bo^aeT o6ecne™Tb Hajyie- 
acamyio KoppexuHio norpemHOCTeii. 

Pa6oTa pacxoaoMepa-ciieTMMKa raaa 3aKjno- 
MaeTca b oieayiomeM. FipH oTcy tctb hh pacxoaa 
ra3a bo Bcex nojiocxax pacxoaoMepa aaBJieHHe 
pi=P2 ra3a oxaaceTca oaHHaxoBMM v. 3a cnex 
pa3HOCTH CHJiu F n npnxaxeHHa k 3eMJie h 
CH-Tbi P M MarHHTHoro noaseca xyp6«Hxa 
ycraHOBHTCa b HHXHee Ha^ajibsoe nojio>xeHHe, 
np« kotopom aBycTopoHHHii ynop 12 6yaeT 
orpaHHMHBaTb ocesoe nojio>KeHHe BepxHero 
noanjMnHHKa 18 {(pur. 1). B stom iiojio>kghhh 
ocHOBKoe conno, o6pa3oaaHHoe hhjkhch kohh- 
qecKoii lacxbio 1 1 h KO-nbueewM naTpy6KOM 
22, npaKTHMecxH nojinocxbio nepexphiTO, b tom 
iHcrce 3a cnerr Majioro 3a30pa wexay BHeuiHefl 
uiciMHapHMecKoft lacTbio xo^bueBoro naTpy6xa 
22 h BHyxpeHHeH HHjiMHapimecKoii MacTbio 23 
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Kapxaca Typ6nHKH nepexpbiTbi h aono^HHTe^b- 
Hbie coiura 4 3a HCKJiJOMeHHeM oanoro win n,Byx 
coneji, KOTopbie oKaxcyTca no^Hocrbro hjih 

liaCTHMHO OTKPEITHMH npO(pH^HpOBaHHbIMH OK- 

HaMH 33 uHJiMHapHqecKoii nacrH 23 xapxaca. 

ripa noHBJieHHH pacxoaa ra3a nepenaa 
aaB^teHHa Ap = pi-p2 na KOHH^ecxoii qacra 11 
xyp6HHKH Bbi3biBaeT aapoaHHaMHMecKyro noa>- 
eMHyro CHJiy F n , KCrropaa cnoco6crByeT 
CHH^ceHHK) TpeHHa b HHXHeM ynopHo-onopHOM 
noaniHnHHKe I, a crpya ra3a aonojiHHTe^bHoro 
coiuia 4, o6Texaa npocpmib ochobhoh ^onaTKK 
5, o6pa3yeT TaKreHitHajtbHyio cocTaB^aramyfo 
chjibi, nosopaHHBaiomyio TypSKHxy. llo Mepe 
nepeKpbrraa umiKHapmecKoii qacrbio 23 xap- 
xaca pa6oTaromero coruia OTxpHsaeTca h 
BCrynaeT b pa6oTy apyroe (nepexpecTHoe) 
flonoJiHHTeJibHoe coruio. ripH stom HaaJiescamee 
nepexpHTHe h iepeaoBaHHe pa6oTH aono^HH- 
TejibHbix coneji o6ecneMKBaerca mhcjiom h ne 
xpaTHOCTbio KOJiH^ecTBa coneji h okoh, a Taxxce 
hx nporaaceHHOCTbro Bflttnh nepHMeTpa oxpysc- 
hocth. 

ITocpeacTBoM peryjiHpoBKH nojio>xeHHa 
xojiii^eBoro MarHHTa 2 oSecneuHBaeM BcruibiTHe 
Typ6nHKK b nOToxe ra3a npH nepenaaax 
aaBJieHHii Ap = pi-p2 nopaaxa 40 ria. TlpH 
3tom B03HHxaeT ^0CTaT0»iH0 omyrHMaa cocras- 
^aromaa Fa aapoaHHaMHwecKoii chjim, xoTopaa 
oSecnetHBaeT fleMnd^HpyiomyK) Harpy3xy, xo- 
pomyro ycroHMHBOCTb h CTa6mibHOCTb Bpame- 

HHH, OaH03HaHHOCTb H3MepHTejIbHOrO 

npeo6pa3QBaHHa. OceBoe aeMncpHpoBaHHe ofiec- 
ne^HBaeTca OTHOCHT&ribHo 6oJibmoii miomaabio 
io6xh 24 xapxaca Ty prjHHXH , xoTopaa o6pa3yex 
C umiHHflpHqecxHMH nosepxHOCTHMH xoxyxa 
21 y3jia ryp6HHXH h ocHOBaHHa 26 c 
xo^bueBbiM naxpy6xoM 22 acpfpeKTHBHuii ae- 
MncpHpyioiUHH sjtcmght "nopmeHb-rtKJiHiyip". 

flajibHeiiinee nOBHmeHHe pacxoaa ra3a 
npHBoaHT k nepeMeweHHio hT TypoHHXH h 
yBCjiHMeHHio MacTOTbi ee BpameHwa or 3a cweT 
cooTBercTByiomero nepepacnpeaejieHHa hjih 
H3MeHeHHH cxsa^HOCTH nneBMaTHqecxHx hm- 
ny^bCOB npn yBeJiHHeHHH npoxajKCHHOCTH 
npodpmiHpoBaHHbix okoh no oTHouiennio k 
npoTsaceHHOcTH 3axpbiTOH ("wyxoH") muiHHa- 
pHMecxoH MacTH xapxaca xyp6HHKH f a raxjxe 
yBe-nrqeHHio axTHBHoro wcna aono/iHHTejibHbix 
coneji, BCTynaiomux b pafioTy. C yBCJinneHHCM 
OTKpbiTofi nacTH okoh, pacno^o>xeHHHX Buine 
cpe3a xojrbtieBoro narpyfixa 22, khtghchb koctb 
paGoxhi ocHOBHoro KOJibueBoro contra 3aMCTHo 
B03pacraeT, B<rrynaeT b pa6ory h bxoahoh 
flecp^exTop (na (pwr. 1 He nofca3aH). 

B pejKHMC, npeBwmaiomeM HOMKHajibHufl 
pacxoa ra3a, yBejiMMeHne aapoAHHaMKMecxoii 
ctuibi TopMOJKCHHa (aeMncpHpoBanHa) CTHMy/iK- 
pyerca cyMMHpoBaHHeM ee BepTHxa^bHOfl 
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cocTaBJiHromeft F a c MarHHTHoft chjioh F m 
orrajiKHBaHHSi napw aepxHwx MarHHTOB 13 h 
14. npH 3TOM cymecTBeHHOii ABjiaeTca h 
paSoxa BMKO«Horo aecp/ieKTOpa (Ha cp«r. L 
TaKxe He noKa3aH). Ho 15% ot MaxcHManb- 
Horo pacxofla ofiecneuHBaeTca pacmHpeHHe 
o6mero JiHHeitHoro flnana30Ha npn ycraHOBKe 
HH^cHero ocesoro noAiimnHHKa 28 Ha flBycro- 
poHHHH ynop 12, a 3a cner BepxHefi ManiHTHOH 
noflBecKH ynopHo-onopHHii noflinHnHHK 15 
OKa3HBaeTca cymecrBeHHO pa3rpyaceHHMM. 

H3BecrH0, uto nacTOTa BpameHna cut 
paAnajibHo-oceBbix ryp6HHOK b 6ojibmeH cre- 
neHH onpeflejiae-rcfl o&beMHbiM pacxoflOM ra3a. 
M b to ace BpeMsi, M3MepeHne o&beMHoro 
pacxofla ra3a Typ6HHHHMH pacxoaoMepaMH 
CBH3QHQ c naJioxcHTejibHOH norpeaiHocrbKJ ot 
H3MeHeHH« ruiOTHOCTH h oxpHi;aTen:bHOH no- 
rpenrHOCThK) npn H3MeHeHHH # = T-To 
TeMnepaxypbi T. riocjieAHaa o6ycjiOBjieHa He 
ToflbKO MeTOflHMecKOH, ho h HHCTpyMeHTaibHoii 
cocraBjiflKDinHMH TeMnepaTypHOM norpemHOCTH. 
IlpH yBejiHweHHH TeMneparypbi nOHM>KaeTca 
iuiOTHocTb, ho noBbnnaeTCH Ba3Kocrb ra3a, 
yBeTiHHMBaeTca norpaHHHHHH cjioh, H3MeHaeTca 
xapaKTep n,Bnx.eimsi ra3a. 

TTpH n3MepeHHH pacxojja ra3a no Macce 
Typ6wHHbie pacxoaoMcpu HMeior OTpMua-rejib- 
Hne norpemHOCTH Kaic no iuiothocth, rax h 
no TewnepaType. Boaee Toro, sth cocraBiiHio- 
m,He norpenmocreH 0Ka3biBaK>Tca B3anM03aBH- 
CHMblMH (B3aHMOCBH3aHHbIMH) , vxo 3aTpyijHaeT 
kx pa3#ejieHHe. IIosTOMy npH cpopMHpoBaHHH 
KoppexiiHH 3thx norpemHocTeK oxa3biBaeTca 
o6ochob3hhoh MHHHMH3a«HH peayjibTHpyromeii 
AHCnepcHH 3thx norpemHOCTeii. 

KaK noKa3ajiH npoayBKH pacxoaoMepoB ra3a 
no Macce, yflOBJieTBopHTejibHhiM aB.iaeTca 
ajiropHTM o6pa6oTKH curHajioB, yHHTMsaiomHH 
B3aHM0CBa3aHHwe teMneparypy T h aaB-ieHHe 



P2 (hjih njiOTHOCTb) ra3a, lacrory MMnyjibcOB 
h KOHBexTHBHyio cocraB.nsiK>inyK> khtchchbho- 
cth pacceHBaHKa Tenjia TepMoaHeMope3HCTHB- 
hmm npeo6pa30saTeneM, 



G = 



k Cl+Atf) 
1 o 

l+k w" 

2 



rfle kio=dGM/<lf - KKCjKpepeHu,HaJibHas HyBcr- 
BHTejibHocrb u,enn "uacTOTa HMny/ibcOB f - 
BbixoflHoa CHrHaji Gm"; 

A - MyjibTHnjiHxaTHBHbiH TeMnepaTypHbiii 

K03(jxpnu.HeHT flaTHHxa pacxoflOMepa; 

k2 h v - nocToaHHHe b£hhmhhh; 

d = T-To - H3MeHeHne TeMnepaTypw T ra3a 

no OTHomeHHio k TeMneparype To rpa/ryH- 

pOBKH. 

Xopomo pa3pa6oTaHHaa MeroawKa MaTeMa- 
THnecKoro rLnaHHpoBaHHH axcnepHMeHTa n03B0- 
nstrr onpeaejiHTb, peajurays nojiHuii hjih 
spo6HbiH MHorocpaKTopHbiH sxcnepHMeHT, hcko- 
Mbie napaMerpbi - kio, k2, v h A H3 ycjiOBHa 
o6ecneHeHHa MHHHMH3an,HH ancnepcnir hx 
norperaHOCTeft. 3ajio^cnB b jKecrxyTo nporpaM- 
My pa6oTbi MHKpoKOHTpojuiepa nojr/HeHHbie 
vncjia h BBOaa TeKymne 3Ha«eHHa. CHrHajiOB 
no MacroTe f h hhtchchbhocth KMnyjitcoB W, 
a TaK»ce no TeMnepaType T ra3a (nocJie«HHH 
CHraaji ecreCTBeHHo npncym TepMoaHeMope3H- 
cropy), flOcraTOWHo npocro o6ecne , CHBaeM 
H3MepHTejibHoe npeo6pa30BaHHe pacxowa ra3a 
no Macce c pe3yjibTHpyiomeH norpeniHOCTbio 
MeHee 2% Ha ochobhom pa6oueM y^acrxe 
«Hana30Ha (ot 5% no 80%) h norpemHOCTbio 
nopsmsa 5% Ha ocrajibHoft uacrn Rwana30Ha 
(ot 0,1% flo 5% h ot 80% no 100%), T.e. 
ooecneTOBas cymecxBeHHoe yBtnuueims mrrep- 
Bana H3MepeHwa c npHeMJieMoii pa3pemaiomeH 

CnoC06HOCTbK). 



OOPMYJIA H30BPETEHH3 



1. PacxoaoMep-c^eTtiMK ra3a, coAepxamHii 
Kopnyc c BxoaHbiM h BbixoflHbiM KaHajiaMM, a 
Taiofce flecpJiexTopaMH, paaHajibHo-oceByio xyp- 

6HHKy C OCHOBHblMH H flOnOJIHHTejIbHUMH 

jionaTxaMH h BepTHxajibHoii ocbio BpameHHa, 
ycraHOBJieHHyio c B03MoacHOCTbto nepeMeaeHHa 
Bflojib och nocpeacrBOM oceBbix noflniHnHWKOB 
CKOJibxceHHa h cocToamyio H3 xapKaca, smim- 
Mawmero io6Ky-AeMn<pep, hhxhiokj kchhhc- 
cxyK) nacTb h i^HjiHHapHwecKyro warrb c 
npo(pHjiHpoBaHHbiMH no sucoTe 0KHa>ra, b 
CTBope KOToptax ycTanoBjieHbi ochobhhc .-onaT- 
kk, KQjKyx. Typ6nKKK b BHRe craxaHa-AeMscpepa 
c iiepeflyiomKMHca n3,3aMH-OKH3MH, naTpyooK, 
o6pa3yiom.HH ochobhoc KOJibueaoe coaio c 
HHJKHeft KOHHuecKofi ><acTbio KapKaca, BKyTpw 



ero UHJiHitapHHecKOH nacrH, ocHOBaHHe, b 
flOHbimKe Koroporo h b flOHHrnxe Koacyxa 
Typ6»HKH HMeroTca OKHa ana npoxoaa ra3a, 
aono^HHTeyibHbie conjia h TepMoaHeMOpe3H- 
cthbhmh npeo6pa3osaTejib qacroTW apameHHa 
Typ6nHKH, om.jiuHaiomuu.csi tcm, 4to n.on07i- 
HHTejibHbie conjia pa3MemeHM b BepxHen lacrH 
naTpy6Ka bctpchho HanpaaneHHio ycTaHOBKH 
OCHobhwx jionaTOK, c BO3MOJKH0CTbK) nepeKpu- 
THa Bcex aonojiHHTejibHbix conji, KpOMe oflHoro, 
umiHHJipHMecKOH MacTbio aonojiHeHHoro Bepx- 
Hefi KOHH^ecKofi MacTbio KapKaca xyp6HHKH npn 
ee spameHHit, Ha KOHM^ecKHX Macrnx KapKaca, 
a TaKxe Ha aoHwuiKax Koacyxa m ocHOBaHHfl 
ycraHOB^eHbi c bo3mo>khocti>k) peryjiHpoBaKM 
nojioxeiiHs Ko^bneBbie MarHHTti, HaMarHH^eH- 
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Hwe b oceBOM HanpaB^eHHH BCTpe^Ho flpyr 
OTHOCHTe^bHO npyra h o6pa3yiomHe BepxHioto 
h hhjkhioio napu MarHHTOB, ocb Ty p6khkh , Ha 
KOTOpoii 3aKperuieH- peryjrapyeMbiH flBycrropOH- 
hhh ynop, noABemeHa Ha flByx ynopno-onop- 
Hbzx noamMnHHKax, 3aKperuieHHbix c 
B03MOJKHOCTi>ro peryjinpoBKH mx nojioacemiH b 
«OHbimKax ocHOBaHHSE h Koacyxa, a oceBbie 
noflniHnHHKH cKo/ibJKeHHH 3aKpeiuieHbi Ha 
KOHHuecKHx nacrsix KapKaca. 

2. PacxoztOMep-CMerHHK ra3a no n.l, 
omjiuiafomuuca TeM, mto Typ6wHKa b 
Bepxnen Macro coAepxcKT HapyjKHoe KpenextHoe 
KOJibuo, b kotopom 3aKpeimeHbi ochobhwc h. 
AoncwiHHTeJibHbie jionaTKH, pacnojiojKeHHbie b 
paaHbix npowejKyrKax Mexmy ochobhhmh h 
noBTOparomwe (popMy hx BepxHen Macro, 
pacnojiojKeHHoft b Kpene^cHOM KOJibue, npocp- 
vuib BbinyfoiocTH nacTH ochobhoh JionaTKH b 
ceyeHHH miocKOCTbio, nepneHAHKyjispHofi och 
BpameHHa Typ6nHKH, Ha ypoBHe BepxHero 
cpe3a npocpHjiHpoBaHHoro OKHa HineeT sjvmn- 
coBKHHyio (popMy c yBejiHueHHbiM skclichtph- 
CHTerOM no OTHomeHmo k Jjpyr-KM qacTsiM 
ochobhoh JionaTKH, xopfla Bbinymiocro o6pa3y- 
eT c panHajibHHM HanpaBJieHHeM yroji ycra- 

HOBKH JionaTKH = 10-25" , OTCMHTaHHHH B 

npoxHBOno/io«HOM BpanjeHHio Typ6nHKH Ha- 
npaBjieHMH, a b o6jiacTH hhxhch kpomkh 
JionaTKH 5-15°, pa3sepTKa Ha njiocKocrb 



npocTpaHCTBeHHOH kphboh jio6obo« kpomkh 
ochobhoh jionaTKH HMeeT (popviy ninep6ojibi c 
njiaBHbiM nepexoaoM b o6jiacrH BepxHero cpe3a 
npocpHjiHpoBaHHoro OKHa ot . HH^KHeH ro 
BepxHeft qacTH jionaTKH npn yrjie y Mexay 
KacaTejibHMMH b tohk3x nepeceieHKsi ranep- 
6ojiu c HH^CHeft h BepxHeii kpomksmh JionaTKH 
He MeHee 160°. 

3. PacxoflOMep-cqeTMHK ra3a no n.l hjih 2, 
onuiuiaioinuucx TeM, hto TepMoaHeMope3H- 
CTHBHbiH npeo6pa3osaTejib pa3MemeH b apoc- 
cejinpyromew 3amHTHOM 3KpaHe BHfla Tpy6KH 
BeHTypn, 33KpenjieHH0M cbohm 3JuiHnTHHecKHM 
KOH(py30pOM b na3y-OKHe KOJKyxa xyp6HHKH 
BcrpeiHO HanpaBJieHHio ycraHOBKH flonojiHH- 
TejibHoro coruia, a Bbixoa TepMoa hcmopc3hcthb - 
Horo npeo6pa3oaaTejia coewHHeH c 
ajieKTpoHHHM npeo6pa30BaTejieM, ocymecrBjiH- 
ramHM pa3flejieHae cnraajia TepMoaHeMope3H- 
CTHBHoro npeo6pa30BaTejisi no nacroTe 

HMnyjIbCOB f, HX HHTeHCHBHOCTH W H 

H3MeHeHHio -d TeMnepaTypbi ana nocjie/xyromero 
BbiiHCJieHHH b MHKpoKOHTpojuiepe MaccoBoro 
pacxoaa G M ra3a b cootb ctctb hh c ajiropHTMoin: 
k (1+A-e) 
G = -IS _ • f , 
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rnc kio, k2, A h v - nocTOHHHbie BejiHHHHbi. 
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3aica3 c^^a^ noanHCHoe 
OHnC, Per. JIP Na 040921 
121858, MocKBa, BepexKOBCKasi Ha6., fl.30. KOpn.I, 
HayHHO-ticc^eaoBaTejibCKoe OT^e^eHHe no 
noaroTOBKe ocpmjHajibHbix M3flaHH» 



OTneqaTaHO Ha nojiHrpacpKHecKoii 6a3e OHnC 
121873, MocKBa, BepexcKOBCKaa Ha6., 24, CTp.2 
OTaejieHMe Bbinycica oc})Mu,na;ibHbix luaaHitM 



